Development of pronuclear injection-based targeted transgenesis in mice through Cre-loxP site-specific recombination.
Microinjection of DNA into the pronuclei of zygotes is the simplest and most widely used method for generating transgenic (Tg) mice. However, it is always associated with random integration of multiple copies of the transgene, resulting in unstable, low, or no transgene expression due to positional effects and/or repeat-induced gene silencing. In addition, random integration sometimes disrupts an endogenous gene that can affect the phenotypes of Tg mice. Our recently developed pronuclear injection-based targeted transgenesis (PITT) method enables the integration of a single-copy transgene into a predetermined genomic locus through Cre-loxP site-specific recombination. The PITT method enables stable and reliable transgene expression in Tg mice and is also applicable for generating knockdown mice. Therefore, the PITT method could represent next-generation transgenesis that overcomes the pitfalls of conventional transgenesis.